Conservation of the modular structure of complement factor I through vertebrate evolution.
Mammalian complement factor I plays pivotal roles in the regulation of complement activation and generation of important biological activities from C3. The evolutionary origin of factor I has been unclear except with regard to the molecular cloning of factor I from amphibian Xenopus. Here, we report the identification and characterization of factor I cDNA from the liver of the banded houndshark. The deduced amino acid sequence of shark factor I showed a modular organization that was completely identical to that of mammalian factor I, suggesting the functional conservation of factor I throughout vertebrate evolution. Functionally important amino acid residues such as the basic residues at the processing site and the residues at the active site of the serine protease domain are conserved. Repeated sequences composed of 16 amino acids were inserted at a site between the leader peptide and the factor I/membrane attacking complex module in the shark factor I. This repeat is missing from mammalian and amphibian factor I, and the biological significance of the sequence, if any, is not clear at the moment. There was only one copy of the shark factor I gene, and Northern blotting analysis showed that the shark factor I gene was expressed only in the liver among several organs tested. While the lack of functional data does not exclude the possibility that factor I could have a different function, all these facts, together with the earlier reported data suggest the existence of a well developed complement system in cartilaginous fish.